Partial loss of complex I due to NDUFS4 deficiency augments myocardial reperfusion damage by increasing mitochondrial superoxide/hydrogen peroxide production.
Recent work has found that complex I is the sole source of reactive oxygen species (ROS) during myocardial ischemia-reperfusion (IR) injury. However, it has also been reported that heart mitochondria can also generate ROS from other sources in the respiratory chain and Krebs cycle. This study examined the impact of partial complex I deficiency due to selective loss of the Ndufs4 gene on IR injury to heart tissue. Mice heterozygous for NDUFS4 (NDUFS4+/-) did not display any significant changes in overall body or organ weight when compared to wild-type (WT) littermates. There were no changes in superoxide (O2●-)/hydrogen peroxide (H2O2) release from cardiac or liver mitochondria isolated from NDUFS4 ± mice. Using selective ROS release inhibitors, we found that complex III is a major source of ROS in WT and NDUFS4 ± cardiac mitochondria respiring under state 4 conditions. Subjecting hearts from NDUFS4 ± mice to reperfusion injury revealed that the partial loss of complex I decreases contractile recovery and increases myocardial infarct size. These results correlated with a significant increase in O2●-/H2O2 release rates in mitochondria isolated from NDUFS4 ± hearts subjected to an IR challenge. Taken together, these results demonstrate that the partial absence of complex I sensitizes the myocardium towards IR injury and that the main source of ROS following reperfusion is complex III.